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(57) ABSTRACT

The present invention refers to a method and to a device for
the optimized transmission of remote control signals particu-
larly but not exclusively used to open or close gates, doors and
automatic barriers, in which the method (100) for the opti-
mized transmission of remote control signals comprises a
phase consisting of transmitting (110) a remote control signal
at a carrier frequency through a via-ether transmission inter-
face (11) and it is characterised in that it comprises in addition
the phases consisting of receiving (120) through a via-ether
receiving means (12) the transmitted remote control signal
and measuring its radiated power, and varying (130) the trans-
mitted remote control signal so as to maximize said measured
radiated power.

14 Claims, 3 Drawing Sheets
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METHOD AND DEVICE FOR THE
OPTIMIZED TRANSMISSION OF REMOTE
CONTROL SIGNALS PARTICULARLY OF
GATES, DOORS AND BARRIERS

The present invention refers to a method and to a device for
the optimized transmission of remote control signals particu-
larly but not exclusively used for opening or closing gates,
doors and automatic barriers. Currently different devices are
known for transmitting remote control signals via radio to
open and close automatic access points to private areas, also
known as radio controls.

Such transmission devices can be actuated manually,
through a button by a user.

They generally comprise a transmitting antenna, which is
connected to digital storage means associated with an elabo-
ration unit.

Indeed, controlling the opening or closing of an automatic
gate, for example, occurs thanks to the transmission of remote
control signals containing an identification code, from the
radio control, and the subsequent receiving of such remote
control signals by a receiving station located, preferably, at
the automatic gate itself.

The identification codes of the remote control signals are
usually recorded in the digital storage means by the manu-
facturer of the radio control itself at the moment when it is
made or it is set manually at the moment of installation.

Known transmitting devices, however, have some draw-
backs due to a reduction in transmitting performance with
respect to the expected design values. One of the possible
causes for such a reduction is linked to the tolerance of the
components of the radio part of the transmitting device.

Each electronic component is characterised by a nominal
value and a tolerance that indicates the deviation of the real
value from the nominal one.

Therefore, transmitting devices belonging to the same
series also consist of electronic components that are nomi-
nally identical by are really different from one another.

Such variability is the cause of reduction of the perfor-
mance of the transmitting devices since for the same power
supplied such devices irradiate a different power from one
another.

Another of the possible causes of reduction in performance
of transmitting devices is the degradation of the power of the
signal due to the presence of the user’s hand or other near to
or even over the transmitting antenna.

Indeed, the relative position of the user’s hand with respect
to such an antenna has a substantial impact upon the radiated
power and thus on the range of the transmitting device.

The range of a transmitting device is indeed defined as the
distance beyond which the signal sent by the device is attenu-
ated so as to make it indistinguishable from the noise signal.

Therefore, it is underlined that a displacement of the user’s
hand by a few millimetres generally corresponds to a substan-
tial variation in radiated power by the antenna of the trans-
mitting device.

The combined effect of the causes of reduction in perfor-
mance in transmission described up to now can lead to fluc-
tuations of the radiated power of a transmitting device that can
in some cases even reach 6 dB that corresponds, purely theo-
retically, to a halving of the range.

A partial solution to the aforementioned drawbacks is pro-
vided by the use of a transceiver device like for example the
one described in U.S. Pat. No. 6,978,126. Such a transceiver
device comprises at least one tuneable transmitting antenna
coupled with varactor diodes arranged to vary the tuning
frequency of the antenna itself in order to maximise the volt-
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age applied across the antenna and thus the power available
for via-ether transmission. It is important to emphasise that
the measurement of the voltage across the transmitting
antenna is carried out by a measuring circuit coupled through
wire connection with the antenna itself. The tuning frequency
of'the transmitting antenna, therefore, is selected at the maxi-
mum voltage value measured by such a measuring circuit.

The use of a device according to U.S. Pat. No. 6,978,126 in
any case suffers from the drawbacks due to the effect of load
inevitably exerted on the transmitting antenna by the different
infrastructures that surround it (over a very short distance) or
possibly by the hand that comes up to the radio control to
actuate it, and due to the source load effect from the circuit
that generates the radio frequency signal. Indeed, following
such load effects it occurs, in most cases, that the condition of
maximum power actually radiated by the transmitting
antenna does not correspond to the maximum voltage across
it, i.e. the power theoretically available.

The purpose of the present invention is to make a method
for the transmission of remote control signals capable of
solving the aforementioned drawbacks of the prior art in an
extremely simple, cost-effective and particularly functional
way.

Another purpose of the present invention is to provide a
method for the transmission of remote control signals capable
of reducing the degradation in transmission performance.

A further purpose of the present invention is to make a
remote control transmitting device capable of irradiating a
certain power irrespective of the tolerances of the compo-
nents of which it consists and the type of grip of its user’s
hand.

Another purpose of the present invention is to devise a
remote control transmitting device with a substantially con-
stant range.

These and other purposes according to the present inven-
tion are accomplished by making a method and a transmitting
device as outlined in the independent claims.

Further characteristics of the method and device are the
object of the dependent claims.

The characteristics and advantages of a method and of a
device for the optimized transmission of remote control sig-
nals according to the present invention will become clearer
from the following description, given as an example and not
for limiting purposes, referring to the attached schematic
drawings, in which:

FIG. 1 is a block circuit diagram of an embodiment of the
device for the optimized transmission of remote control sig-
nals according to the present invention;

FIG. 2 is a flow diagram of the phases for the optimized
transmission of remote control signals according to the
present invention;

FIG. 3 is a partial circuit diagram of the device of FIG. 1.

With reference to the figures, the scheme of a device for the
optimized transmission of remote control signals is shown
schematically, wholly indicated with 10.

Such a remote control transmitting device 10, comprises
means for via-ether transmitting 11, 14, 16 for the transmis-
sion of opening and/or closing control signals to a receiving
station located for example at an automatic gate to be actu-
ated.

The means for via-ether transmitting 11, 14, 16 preferably
comprise a via-ether transmission interface 11, for example
an antenna, an amplification unit 14, for example a radio
frequency amplifier, and a means for generating periodical
waveforms 16, for example a square wave oscillator.



US 9,166,656 B2

3

In particular, the via-ether transmission interface 11 is
connected to the output of the amplification unit 14 that is in
turn fed by the means for generating periodical waveforms
16.

The via-ether transmission interface 11 is thus able to
transmit a periodical signal at a carrier frequency generated
by the means for generating periodical waveforms 16 and
amplified by the amplification unit 14.

Advantageously, such an amplification unit 14 and such a
means for generating periodical waveforms 16 are both
driven, as can be seen in FIG. 1, by an elaboration unit 13,
preferably made through a microcontroller.

According to a preferred embodiment of the present inven-
tion such an elaboration unit is advantageously also able to
actuate a means for generating continuous voltage 15.

The voltage generated by the means for generating con-
tinuous voltage 15 preferably drives a syntonizer means 17
that is used to vary the tuning frequency at which the via-ether
transmission interface 11 is tuned. Indeed, such a syntonizer
means 17 is preferably made through a voltage-controlled
reactive circuit element like for example a varactor diode.

A varactor diode is characterised by the relevant capacitive
effects that vary as the value of the inverse voltage applied to
its terminals varies; in other words, such a diode can be
schematised through a capacitor with variable capacity with
the voltage applied at its terminals.

The syntonizer means 17, therefore, is advantageously
directly connected to the via-ether transmission interface 11
so as to tune such an interface 11 to the frequency of the
amplified remote control signal.

In a possible embodiment of the present invention, the
via-ether transmission interface 11 is made through an induc-
tive type antenna and the syntonizer means 17 through a
varactor diode connected in parallel or in series with such an
antenna.

In this case, as can be seen in FIG. 3, the means for gener-
ating continuous voltage 15 is advantageously made through
a charge pump 22 and a direct current—direct current con-
verter or DC-DC converter 21 of the chopper type connected
in cascade with it. In detail, the charge pump 22 is fed by a
square wave voltage signal generated by the elaboration unit
13 whereas the DC-DC converter 21 is able to adjust the
voltage deriving from the charge pump 22 itself based on a
variable duty cycle or PWM (Pulse Width Modulation)
square wave signal also generated by the elaboration unit 13.

It is important to underline that in the particular embodi-
ment illustrated the DC-DC converter 21 is a chopper type
circuit comprising a transistor, used as a switch, and the
charge pump 22 is made through resistors, condensers and
diodes, avoiding the use of inductors that is common in the
state of the art, which involve an increase in costs and bulk.

In particular, the charge pump 22 is a two-stage voltage
multiplier 24, 25 each comprising a diode and a condenser
connected in the way illustrated. As can be seen in FIG. 3, the
first stage 24 is fed on one side by the voltage V to be multi-
plied, deriving for example from a battery (not illustrated)
comprised in the device 10 for the optimized transmission of
remote control signals, and on the other side by the aforemen-
tioned square wave voltage signal generated by the elabora-
tion unit 13. Such a square wave signal is such as to alterna-
tively lead the diodes of the first 24 and of the second 25 stage
of the charge pump 22 into the state of interdiction allowing
the doubling of the voltage V to be multiplied.

Asisillustrated in F1G. 3, moreover, the DC-DC converter
21 of the chopper type comprises a filter of the RC or capaci-
tive type 26, comprising at least one capacitor and at least one
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resistor, connected to the transistor, avoiding the use of filters
of the inductive type comprising at least one inductor.

In this way, the variation of the control voltage of the
varactor diodes, obtained by suitably varying the duty cycle
of the PWM signal that drives the DC-DC converter 21,
involves a variation of the capacity resulting from the varactor
diode that modifies the resonance that is tuning frequency of
the antenna.

According to a preferred embodiment of the present inven-
tion, advantageously the remote control transmitting device
10 is equipped with a via-ether receiving means 12 suitable
for capturing the same signal transmitted via radio by the
means for via-ether transmitting 11, 14, 16.

Such a via-ether receiving means 12 is connected to mea-
suring means 18, 19, suitable for processing the modulated
signal received.

In particular, the via-ether receiving means 12 is preferably
connected to a peak detecting circuit 18 the output of which is
in turn connected to an amplification unit 19. Such an ampli-
fication unit 19 is also connected to the elaboration unit 13.

The peak detector 18 is able to detect the peak of the
voltage signal corresponding to the received remote control
signal and such a peak is advantageously amplified by the
amplification unit 19.

The via-ether receiving means 12 can also be used to pro-
gramme the transmitting device.

In this case, therefore, the identification codes of the
remote control signals are not stored in digital storage means
associated with the elaboration unit 13 or set manually by the
manufacturer at the moment of the production or the com-
missioning of the transmitting device, but rather they are
received by another transmitting device that is said to operate
in “teaching” mode.

The transmitting device 10 that receives the control signals
through the via-ether receiving means 12 and stores the iden-
tification codes transmitted by them in the digital storage
means is known as self-learning.

The method 100 for the optimized transmission of remote
control signals implemented by the device for the optimized
transmission 10 according to the present invention comprises
aphase consisting of transmitting 110 a remote control signal
following an activation, by a user, of one of the buttons
present on the transmitting device.

For this purpose the remote control transmitting device 10
transmits 110 a carrier frequency signal, amplified to a certain
power level; the carrier frequency signal is generated by the
means for generating periodical waveforms 16, amplified by
the elaboration unit 14 and transmitted by the via-ether trans-
mission interface 11 tuned to an initial tuning frequency.

According to the present invention, after the transmission
of'the remote control signal, there are the phases consisting of
receiving 120 the transmitted remote control signal and mea-
suring its radiated power, as well as of varying 130 the tuning
frequency of the via-ether transmission interface so as to
maximize the measured radiated power.

The phase of receiving 120 consists of receiving the control
signal transmitted by means of the via-ether receiving means
12 and detecting the peak of the corresponding voltage signal,
which provides a measurement of the radiated power of the
transmitted signal.

It is therefore possible to state that the via-ether receiving
means 12 is coupled from an electromagnetic point of view
with the via-ether transmission interface 11 through the con-
catenation of the lines of the radiated electromagnetic field
with the via-ether receiving means 12 itself. An actual feed-
back circuit is thus made that comprises the via-ether connec-
tion between the via-ether transmission interface 11 and the
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via-ether receiving means 12 capable of ensuring the actual
maximisation of the radiated power.

The peak detector 18 and the amplification unit 19, placed
upstream of the via-ether receiving means 12, therefore pro-
vide the elaboration unit 13 with a voltage value proportional
to the radiated power by the means for via-ether transmitting
11, 14, 16.

Such a measured voltage value proportional to the radiated
power is preferably stored by the elaboration unit 13.

The phase of varying 130 the tuning frequency of the
via-ether transmission interface 11 suitable for maximising
its radiated power comprises a set of steps 131, 132, 133,
which are carried out recursively.

Once the radiated power of the received control signal has
been measured, the elaboration unit 13 commands the phase
130 of varying the tuning of the via-ether transmission inter-
face 11 that consists of varying 131 the tuning frequency of
such an interface 11 in a range of frequencies comprised
between a maximum frequency value and a minimum fre-
quency value.

For this purpose, the elaboration unit 13 varies the control
voltage generated by the continuous voltage generating
means 15 in a range of voltages comprised between a maxi-
mum voltage value and a minimum voltage value, in this way
acting on the tuning frequency of the via-ether transmission
interface 11 regulated by the syntonizer means 17.

In the case in which such a syntonizer means 17 comprises
a voltage controlled capacity, the variation of the control
voltage corresponds to a variation of such a voltage controlled
capacity in a range of values comprised between a maximum
capacity value and a minimum capacity value.

The carrier frequency signal is recursively transmitted 132
by the via-ether transmission interface 11 tuned to a modified
tuning frequency with respect to the initial frequency and
received by the via-ether receiving means 133 where the
relative radiated power is determined. Every control voltage
corresponds to a different tuning frequency of the via-ether
transmission interface 11, 14, 16 and therefore a different
value of the radiated power from such means for transmitting
11, 14, 16.

The elaboration unit 13 thus receives, for every control
voltage value comprised between the maximum voltage value
and the minimum voltage value, a different measured radiated
power value.

Atthe end of the scanning of the control voltage within the
range of voltages comprised between the maximum voltage
value and the minimum voltage value, a phase 140 is foreseen
in which the elaboration unit 13 determines the optimal con-
trol voltage, selecting the control voltage at which the tuning
frequency is optimal and therefore the radiated power was at
its maximum.

Once the optimal control voltage has been determined, the
transmission 150 of the remote control signal takes place at
maximum radiated power.

In a preferred embodiment, following the phase of activa-
tion, by a user, of one of the buttons present on the transmit-
ting device, there is a preventive phase of checking that there
are no other control signal transmitting devices that are trans-
mitting, for example in “teaching” mode or in “command”
mode.

In the case in which another transmitting device is detected
that transmits in “teaching” mode, a self-learning procedure
preferably begins.

In the case in which another transmitting device is detected
that transmits in “command” mode, the transmitting device
10 is preferably prevented from transmitting until a new acti-
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vation of one of the buttons of the transmitting device in order
to avoid superposition of commands.

From the description that has been made the characteristics
of the method and of the device for the optimized transmis-
sion of remote control signals object of the present invention
are clear, just as the relative advantages are also clear.

The device according to the present invention, indeed,
carries out an actual measurement of radiated power through
the via-ether receiving means and the measuring means con-
nected to it, creating an actual feedback that makes it possible
to maximise the radiated power itself, not the voltage value
across the via-ether transmission interface.

Therefore, through the process for maximising the radiated
power by such a transmitting device, it is possible to reduce
the effect of the degradation in performance in transmission.

The radiated power is maximised in real time and this
therefore makes the transmission itself substantially indepen-
dent from the tolerances of the components that make up the
transmitting device and from the type of grip of the user.

Moreover, in this way the range of the transmitting device
is substantially constant given that the radiated power is
always optimised.

Therealization of the continuous voltage generating means
through the connection in cascade of a charge pump and of a
chopper type DC-DC converter, permits to avoid the use of
inductors, involving a substantial reduction of the manufac-
turing costs and of the area occupied by the continuous volt-
age generating means. It is underlined that such an embodi-
ment of the voltage generating means permits to reduce the
electromagnetic emissions, which are instead generated by
the voltage fronts present in the circuits comprising DC-DC
converters wherein an inductor used in commutation is
present. Moreover, the use in the converter of the chopper
type of a filter of the capacitive type instead of a filter of the
inductive type makes the voltage in output to the means for
generating continuous voltage more repeatable, permitting to
obtain a high degree of repeatability of the performances of
the device for the optimized transmission of remote control
signals.

Finally, it is clear that the device and the method thus
conceived can undergo numerous modifications and variants,
all of which are covered by the invention; moreover, all of the
details can be replaced with technically equivalent elements.
In practice, the materials used, as well as the sizes, can be
whatever according to the technical requirements.

The invention claimed is:

1. Method (100) for the optimized transmission of remote
control signals comprising the phases that consist of:

(a) transmitting (110) a remote control signal at a carrier

frequency through a via-ether transmission interface
(11) tuned to a tuning frequency;
(b) receiving (120) said remote control signal transmitted
in phase (a) through a via-ether receiving means (12);
characterized in that it comprises the phases that consist of:
(c) measuring the power of said signal received in phase
(b);

(d) varying (130) said tuning frequency of said via-ether

transmission interface (11); and

(e) determining (140) an optimal tuning frequency corre-

sponding to a value of maximum power of said received
signal.

2. Method (100) for the optimized transmission of remote
control signals according to claim 1 characterized in that said
phase (d) of varying (130) of said tuning frequency of said
via-ether transmission interface (11) comprises the step con-
sisting of varying said tuning frequency (131) in a range of
frequencies comprised between a maximum frequency value
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and a minimum frequency value, said radiated power being at
its maximum at an optimal value of said tuning frequency
comprised between said maximum value and said minimum
value.

3. Method (100) for the optimized transmission of remote
control signals according to claim 2 characterized in that it
comprises in addition the phase consisting of transmitting
said remote control signal through said via-ether transmission
interface (11) tuned to said optimal tuning frequency.

4. Method (100) for the optimized transmission of remote
control signals according to claim 2 characterized in that said
phase of varying said tuning frequency (131) of said remote
control signal consists of varying a control voltage of a syn-
tonizer means (17) in arange of voltages between a maximum
voltage value and a minimum voltage value so as to identify
said optimal tuning frequency.

5. Method (100) for the optimized transmission of remote
control signals according to claim 2 characterized in that said
phase of varying said tuning frequency (131) of said remote
control signal consists of varying a voltage controlled capac-
ity connected to said transmission interface (11) in a range of
values comprised between a maximum capacity value and a
minimum capacity value, so as to identify said optimal tuning
frequency.

6. Method (100) for the optimized transmission of remote
control signals according to claim 1 characterized in that said
phase (120) of measuring said power of said remote control
signal consists of measuring a voltage proportional to said
power (120).

7. Device (10) for the optimized transmission of remote
control signals according to claim 1 characterized in that said
means for measuring (18, 19) the power of said received
remote control signal comprise means for measuring a volt-
age proportional to said power.

8. Device (10) for the optimised transmission of remote
control signals comprising means for via-cther transmitting
(11, 14, 16) a remote control signal characterized in that it
comprises means for via-ether receiving (12) said remote
control signal transmitted by said means for transmitting
(11,14,16), said means for via-ether receiving (12) being
connected to means for measuring (18, 19) the power of said
received remote control signal, said means for measuring (18,
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19) the power of said received signal being connected to
means for varying (13, 15, 17) the tuning frequency of said
means for via-ether transmitting (11, 14, 16), said varying
means (13, 15, 17) comprising an elaboration unit (13) that
determines an optimal tuning frequency corresponding to a
value of maximum power of said received signal.

9. Device (10) for the optimized transmission of remote
control signals according to claim 8 characterized in that said
means for via-ether transmitting (11, 14, 16) comprise a via-
ether transmission interface (11) connected to an amplifica-
tion unit (14), in turn fed by a means for generating periodical
waveforms (16).

10. Device (10) for the optimized transmission of remote
control signals according to claim 9 characterized in that said
means for varying (13, 15, 17) said tuning frequency of said
means for via-ether transmitting (11, 14, 16) comprise a syn-
tonizer means (17) connected to said via-ether transmission
interface (11) and driven by said elaboration unit (13) based
on said measured power.

11. Device (10) for the optimized transmission of remote
control signals according to claim 10 characterized in that
said syntonizer means (17) is voltage controlled, said means
for varying (13, 15, 17) said tuning frequency comprising a
means for generating continuous voltage (15) driven by said
elaboration unit (13).

12. Device (10) for the optimized transmission of remote
control signals according to claim 10 characterized in that
said via-ether transmission interface (11) is of the inductive
type and said syntonizer means (17) comprises a variable
voltage controlled capacity connected to said via-ether trans-
mission interface (11).

13. Device (10) for the optimized transmission of remote
control signals according to claim 12 characterized in that
said means for generating continuous voltage (15) is made
through a charge pump (22) and a direct current—direct
current converter (21) of the chopper type connected in cas-
cade with it.

14. Device (10) for the optimized transmission of remote
control signals according to claim 8 characterized in that said
means for measuring (18, 19) the power comprise a peak
voltage detector (18) connected to an amplifier (19).
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